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(54) INITIAL SYNCHRONIZATION METHOD IN 
ASYNCHRONOUS CELLULAR SYSTEM 
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RECEIVER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To attain high-speed cell 
search, high efficiency and miniaturization in the 
asynchronous cellular system between DS-CDMA base 
stations. 

SOLUTION: When making cell search, a matched filter 22 
detects correlation between short codes of a control 
channel and detects a correlation peak position of 
maximum power as a long-code timing. A plurality of 
correlation devices 28-1 to 28-n, provided in parallel 
for RAKE synthesis specify scheduled long codes to the 
system in a detected long-code timing. After the 
synchronization of long code is established, the 
correlation devices 28-1 to 28-n are used to receive a 
multi-path signal and to discriminate data through the 
RAKE synthesis. When searching peripheral cells, the 
matched filter 22 is used to identify long codes of 
object peripheral cells. A signal from a base station 
correcting to the correlation devices 28-1 to 28-n is 
received and hand-over is safely realized. 
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(54) Bfi9J(Z>£*M DS-CDMA^®M#ra^;P^^tC45^S««J^«I*j*^<fc«Sm« 



(57) immi («e«t) t t»---t 

[Hill] D S ~ C DMASi^K*^»t/V7^(C 

^tvxmm-r^o #a^-c\ RAKE&tfLioitibm&m 

fefrfeffiMS 28-1— Jfetti ^ 

ffi|BffiBS& 28-1-28-n SrftoT^f/^ 
^^(cfi, -^^^ K7>f/^ 2 2 ^fflV^T^ 

#28-1 — 2 8-n\z£9mffitp<ommmt*t><om-f§r 





(a) ^-fc/HJ— ^B#t-tt:. (al) v^f K7^^ 
i^Ony^a- K<E>*-f S ^§r«tttiU (a 2) K 

A ^Tffiffl $ V > 5 ta v ^ =i — K©^ W Sr3£?U 

(b) (bi) m^y^-v? 

©Siffi/fOn v^=2— Y<r>9<< 5 V^tr&mU (b 20 

i,T>s-coMA&mmm$¥mm^^9^^istf^ 30 

— h =j— k*5#j k> mx hivX^^-b/^7^\^m £*t 

tts^mm-^ h wwtmrim t ©fa m *&m-r 5 ewe. 40 

Kit fe*bfc**o«Bfl«*a t > 

fltJfSa Vi/rj- 5 ^^^©w^at^^ 

50 




2 

zymm-^wmn t z^-tz r t zw&t-rz ds-c 

^ Jit V % 5 - t -T -5 WIB»*« 2 (c|E«© 

DS-C DMASflfiaH^ffl-fc^^fflgff m, 

i i t 5 ffJiEfit** 3 tC|5®OD S - C DMA 

ite/S^ £>©«->§•£: W ^ ^ LTW^tS J: 5 
HTVNSt.O-Cfe5i t §r#$ti-r5J!MEff5}tS3 $>S 
V^^i4 (CfEttOD S - C DMA«it&^|W^|^»3-br/W7* 

<D tiitl * tlX V " S -v/UTs** <r>m-%-& R A K E 
<t »5 5ME<Dir /wfc 5 v liilffl-fe/Hc^MS-r 6 p >■ ^ =i 

5 <fc 5 KfllJ&Sfr-O^ r t SrWfti:-t-S*(nEI»**3 
~ 5 ©V^-Ttt^ 1 5I-|B«©D S - C 

7JSrffi«^F^?U©*fiS-rS try h©II^Ctf 1 *> 




(3) 
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0 inmm&oMJj t wish* 2®7tn rumm^m 

ox-hz r t t i-£ffli2»*S 2 ~ 6 <ovN-f m> 

1 3®i-ih^<od s - c DMAsasira^^j8t^7*a 

[0 0 0 1 1 

[*K©lt5Sf»^] #f§Wtt» DS-CDMA 10 
(Direct Seauence - Code Devision Mutiple Access) 

mmm m& mm -tr* y ttias it 5 «m a* «t t* 

^ © fc «> wgff^Jc Hi- -5 o 

[0 0 0 2] 

*»®m.*xm\mnu-?z> r t a^mttumntwc. (d 

S) mSO*.**-? h7AffiS (SS) £J8W:::??-5|-##J#- 
5cg^ (CDMA) M§rffiV^cCDMAt;V7*S^ 
Sl^llTV^,, — CDMA^iSJCiJSV^TfiftbJS 
i<E>*IST#* s #>3fc«>. te<0#7C^^ (F DM 20 

a, tdma) {a£s<xmmmi)m%}&i*'£ik-fz>o l 

V^CDMA*Sfcf^4*ia;t*5. 

[0003] — Wa^^y^^T-Mz-H^xyi.^ &WM 

(0 2mm<Z>-t'l'-9-— : 7'fr!&^bteZ> 0 4f|CDS-CDM 
Air/i^v-^x-Mc^jlvrht, <Dffl$£$c£ 30 

[0 0 0 4] ^©ijftDS-CDMAWv'^fA 

^d^janoR»nainffiSrjiittic4?!&9iKttjninin»i 

[0 0 0 5] mi^U S»aM*Bffl^7A7? 




4 

[0006J r^j; pftSflft^ra^iaMv^^AoraH 

CS-96, RCS 9 6- 1 2 (1 9 9 6-0 5) ) 0 

p — Kco^-f ^ :^£r#lttiU ^y=r K7 

[000 7] WT, r«>»3e*i^TV^StO*!RI»l^fe^^:o 

5 ^-fe/wrt^tt-ttt^SflSSB Si. B S 2 , • 

n — Klong code #1. long code #2 N • • • N 
long code mt&\*/i'&W}-tZ>tc£><Oi/ 3 — h 3 

— Kshort code #0 —short code #M ^SrfflV^T2S(C 
»«bfci/^*/VSrfflV^r»ttfl|l 0 0 ifiiStffft 
5o ^1^1 fJIEv^a — h ^ — Kshort code #0short c 
ode m tt#-fe/Hc*5V^T*ilT?*>0. 
t»J«I^^*yH^ttv'3—h 3— Kshort code #0 ^fij 

[000 8] H9Srfl3V^T. Jh!Ei§?g£;ft/ri^ 2SP^ 

T (1) tt»»»KfcrtSS««*<OW*«bT*5 0. 
roBluttSftHBS, . BS I+1 , BS i+2 ^fe-tix 

TV^5->3— hn— Kshort code #0 CO^^ffi^^^c 
mm-?* KJKIftSrtTfttoftv^ i 5 r i: (c 

S±tfe^Stc^/j:^n i/ifzi— Klong code#i ffiflE V 3 

— ha— Kshort code #0 (Cj; 19 2 fi(c^£®:$i^TV^ 

flpn— K<otaWd s "srffiiftS 0 ^coi: BSi-B 
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[0009] #Ib«i£:^Ti*&l-^2©pg©fl|/£-e 
^fcfrfcp. 13 9© (2) ttcom 1 ©pg(c*5 

KW-^y* short code 80 t ©*BBi£&fcH-r 5. fitMb 

(OfflMX&mi&m&ffiO's 3—|- 3— Kshort code #0 

;»fcif>> 1 ov^n— K^«©»raWIBv-3— h 
3— Ki^tf/i'^y #Sr;Bv*TtH§l©;&ffl£r^&p io 
09© (2) (c*-fJ:5l-> fc-WflP^-fc/Hiiistt 

«-ett» ^©?^©a*©ffiBat - -^£&mb*L*--f $ 
^*SM^3*«l»©1W«^+*>i'«>» ^n— KH3 

[0 0 10] #«J«S-C»4. (Wea6HUa«rWW*-* 

©*tMtV V^fS§§g|£^T : fT#P <) £©fc«>fc:* 20 

nv^=i— KWlong code #l~long code ffij©*a»d»t> 
JdJJcn^^n— Klong code #i£rjliRU ^jlRbfco 
= — Klong codefti + v' 3 — h n — Kshort code #0 

mmz.mfov^?^— Klong code #i + v-a— K = 
-Kshort code #0 ©U7"y TJ^-Sri&dcU flfffBPffl 30 
^-f 5 ^-i/f^L-CtBia^iaSr^Po r©±p{£b 
T\ tBia*fettJ«^BBffiSrje^.S*-Co>^ = — Klong c 

odeflifc^TtBgg&tfiSrfTftvv utt^M^fca^^ 

3— Klong code #k=SrgftS!]ffl)^^^w©t3 ^^=»— K 

[0 0 1 1 ] £Lh©«fc pK„ py^W^;^ 
I^M t n v^3- K©IH/££ «r^NH-% £ t K i 9 irA- 
■9— ?-«ri*5Slc*?* pit So ii^©SJft^M^ 

*ftt£0^kit&g : X'%>Z><D\z.tt\^. i»^$^TV^ 

08«©fflH*We»tf i £ £ & 2>„ 
[0 0 12] 

r©^^SJ^TV^*2a»W3**IJI8ra»l^fefcJ:i^tf. * 
[0 0 13] tr-c, SllM^^COM 50 
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£ i ©"C# 5D S - C DMASWW^I3^t^7*a 
[0 0 14] 

#SSW©, #t;Hc@t©o y^n - Kt^Ulf 
?IJ£/B<^5 D S - C DMAIffl^ra^ift/W7*Sf 

DlS-CfeiftT&tK ^-fe/H^- T^f K7 
-f/w^«rfflv^r«nE4*3e©Va— h=» — Ktgifff-f-i 
©tSBI^&fflU ^iitli7J©*7Ctt^S<3V^TS^ 
Sfi^A^©a>:/ = - K©*^ 5 ^SrtefflU K&ttl 

lc*5 v ^fl $ *VT v ^> 5 a v ^ = — K©*£W SrM^JlcS! 

■*— ^mia-t. m^yf-Y^^^^^m^xmrnm-^. 

©^H-h=»-KtS«fH-^t©*iil^Wb. StfBIS 

/h^ji-s-^v^t^^ y*— ^%(ommm<Du v^n— k 

©^-f 5 ^^Sr^Wb, ^W^tufccr^s/n— K©^ 

5 >^i^s-^v^t, mmmt}icw>i? tb>ntz.®.m<DteM 
®mm^ <fc 9 afi©ir^©afl6^ t ©aam sr^v 

Vi/=-Kt©+aiiSrMlJS>c«ltt}$^ WIB-vy 

^ Y7j/v?%m\<^x%t&<o-te/v<omt&mk(omm%:'fT 
to ^.eds e>«ri&s«©*HBa«*as:ffl v ^-cigia-t /Kcjy- 

^f^ny^^- Kt©ffilSSrJii^W^-y:Sr tlci 
•3. SgAyK*- ^5feS«fi^©o>-2rn-KSr^-r 

[0 0 15] *5IW©DS-CDMAStlfi^K^ 
^»-fe/W7^fflSft^«> #-fe/H-H*©«3V^ = - 
Kt^-iiift^-y^/Hc^bfeVa- h=»- Kir^e>^ 

-tevw 7 **-C$) o T „ ^m^-'f *Mz. (4#-fe/HC*il© 

h(»Wm i kl&.m-^ y*?-Y7 4 >V9 k. WBSflMI* 
t ttfSt^-f-^iJ £ ©tBM£8Stti-t-5&#HcfS:tt bttfc^ 
Mil^ftt. MfB'^s'^K7^yK5'^P>©ffiia(±l 

t. MSB^s'^KP'^/^^f>©ffiHW^>SSA^;^tt5 




(5) 
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[0 0 16] *fc, MrE«fta<OffiiB«#aM:$&(cS 

[0 0 17] SfefilSfc* ny^^MlW, 15 
WBUI^JMU t©S«s«d^© h ? 7 >f ^ ^ f t 

/v^^©«-^SrRAKE^j*S*b5J:5^***t, fitr 

So 

[0 0 18] ££>tc£*:. . WrlB^^^K^^^tt, 

m*<Dmx&to&i'&9t2<DT-ru?MnmKh* mis 
jua»<Da«j * <z>«3*srfT 5 m 3 cor o ?mn®M t 

[0 0 19] ov^a- Y<D?<< % >^«aSr^^^K 




8 

-?#s 0 Sfefc, *iH«#a«:*««»rtr RAKES 

T-T n ^apJHWc J: 0 S Jtfc^ y ^ K 7 ^ «:« 
[0 0 2 0] 

[3§W<©ISJS<0»1B] BIS, $»DS-CDMA 

t^iimBPSK (Binary PSK) *ffl£;h,TV^ 
^ifcl^QPSK (Quadrature PSK) ^WfcSVMiB P 

[00 2 1) ii^^x, iittH*t4v^»^ 

sb, i 3 ttttwjsstgftBB i 2 ^e>«)tf>re«ja[ttiASr 2 

(c o s o> e t) S:*^i-S»tB*. 1 5l*R»fi«l 
4 ^ e> co^Sft^O^ffi £r 7T / 2 ^ 7 

b 1 6 f^fifia^gB^ IZcomJik ffifB#«B 1 4 

<oa^ t 1 7 »KnB^e« 130a 

AtWBiftW^MaKi 5©fflA (sino> c t) i 

»#je*dSA***tSa— (lpf) -e*> 
9, RLPF 1 835»e>ra*Bfi6»<0^<— -X^OKfB-^R i 
#WASH*o *fc. 1 9ttWIE»iH»l 7*»6><0*J|[ 
«*ffi#*SA*S*t*n— ^jx^vf/w^ (LPF) T*fc 
9 , ^LPF19J:9 ift^^O^<— ^^>- K«#R q 

[0 0 2 2] 2 2^|^ffi^fflcD-^^^-K^^/^^kB: 

dSKJtfeHTV^aasRSl^^^K^^^^*)*). MIS 
LPF 1 S^oizt/l 9 <Ottl^l^ s A^J ^tl/TV^a o 2 114 

2lcA*^n. idEiaft^©^-^/^ Kfl#R i J3 
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-So WltsmSfM^y^V^^^ 2 2fcffli^*t 

■CV^6#^^^ K^w/l^ t LTta. CCD (Charge C 
oupled Device- 1 ^ SAW (Surface Acoustic Wave ) 7 
4/u#&m\,*tii><D* £>£VM2« f^^/H CBttfcJ: 

[0 0 2 3] ^fc, 2 OttfflrlEaaiS^^^K^^/^ 

2 4fcfcR«#H-*«8 2 3©ffl*d^gfi»©#^©g 

#5 <t 5J-*StfCV^So 2 5 tt*9IEB*W»fl5 

«o^^f7>f^»l 3 2 tSttlieS^fr 
j?S52 3^^a^*^^ffiKt 0 -^^^<DliflfS:Mx 

bi^ 2 6ttffirE^«mas2 4*3j:r^tfriBn>'i/^^- 
[0025] 27 isffi§imy®£&-efc 9 . mmmtR®& 

2 6*»bA*S^*miB^^*tH«2 4*>SV^ttWlBn 

*BH4I 2 8-1-2 8-nCD5 ^<0jprS<0»<^fflB8 
SlC^Lt^^y Kft-^-R i &£TfR q tm^«EE 

[0 0 2 6] ny^^FWm fflfBSft[BU»2 

T, t9H^2 8-1—2 8 - n(C^oV^T#ir/VCOn>-^ 
J: 9, MK*I»8§2 8-1-2 8 -nfStufBP 

So 

[0 0 2 7] afeyU(cK«te>*tfcnfflO>«BB«2 8-1- 
2 8-nlctt. ^rtt^MIBLPF 1 8*5J;^1 9^?> 
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US 2 8-1-2 8-nJcS3V^r-t*t-piLiS!a;«dstfft 

t>*t*. **K #ffliiS2 8-l-2 8-n(Dp^a^1g 
*lcoV^Ttt«J*i-*rfcfci-S 0 #ffiBB»2 8-l- 

ttWf*— ^ttRAKE-&j«*5j:t«BniB3 OlcAA^ii 
SiifcK* S^fr®Si5 2 9- 1-2 9-n|cBMjn$*L 
5o #«*W-M£«S2 9-1 — 2 9-n(C*5V^T#^^^ 

[0 0 2 8] a v^n — KRBDW s 5fe£L h^^-r 

*3v*T«riB'*;Mfttti8B2 4<Dmx&mvi£ft. mm/<* 

jffifflf «IC*S CTfflBiS 28-1-28-n fc*5 ItSiBffi 
IIS 2 8- 1-2 8-n«*ix^»lS-rS^©g« 
20 [0 0 2 9] flMB«4B»8§2 8-1-2 8-n^fc©# 
ttiBSS$3 0^*5V^T«*S!^5/^K7^/^ 2 2*>e>© 

[0 0 3 0] «HBa>^=i— KraJHW3£#a3 1 

fc*3V^Ttt, atfflB«*W»«82 9- 1 — 2 9-nd»5>(0 

«W^*tt«««F#fW»« 3 3 (CA* SttSo - 
*«F^*l»ffl3 3fcM:j|WBo^^3--KW»IWft»3 2 
30 ^e><oa*fcA*SttT*5 9. ^^Lib^n^^^- KIrI 

-t*L«c«crt9«Eia:«:W#dfert«2 \ft£T$& 

ffiHS 28-1-28-n rtcD&^^^T*^i- 

[0 0 3 1] H2lt mIiBffigiS2 8-1-28-nO 
*^<0— WSr*i"^Tay^ia-C*>So MffB#ffiiaS2 8 
- 1—2 8-nfiV ^ CO^i 2 bt 

V^^ 0 r(Oil^tj; ?\Z_^ &nmm*. A^fl^-R i 
40 &£XfR Q<Dm&&Mffli-&tc#><OX<<( 4 i 

3 4 aS?ffi^gIS4 0*5J;UfDLL (Delay LockedLo 
op) «P5 0Sr^bTV^^ o «f!E*>f s^3 4 

i *5j:t^3 4 q{*KffSffi|i«*J«ia5 2 7<OW^(Cj:»9^ 

[00 3 2] DLL350{C*5V^, 6 1l«t|ff4 
^g&T*fc9. «HBftB8»W«i»2 7^J:5»3feSiT / S<ft 

*i£;pru miait««F-&*JW» 3 3d*e>B3ap*ns»jflSi 

50 «JW-**H«5 1 i*3J:t>*5 1 QfcBianS^5 0 
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6 2 ttffletfcf»#£j^ 6 1 tc J: 9 tkf&Zthtc&mZf 
#^?UE-Code£ 1/ 2^ s^flJH (Tc/2) 

ffl«^%?O^P-Code^ LXtIt5SSS4 1 i 
tf4 1 qiZ.m&Wt<DtcibiZ.mn£tlZ>o 6 3ttfflEaffi 
0*6 2fcl«*«Ct£*«F**yOSrl/2^y^«)H (T 
c/2) »tilffiS*Sil3gIslB5"e*>D, rcoa®(El* 

-5^g^5 5 i *3<ttK5 5 qfciBttnSitSo 
[0 0 3 3] r<OJ:5^bT. *aiB*£«W-&^lt»6 
1, *£EH»6 2*5±l*6 3j&»£>* P-CodefC 
»LTTc/2 /ctttetBOitA/AfE-Code (Early Cod 
e) . lELV^ticDP-Code (Punctual Code ) :£5J;I5T 
c/2fc(tteffi<03g^tfcL-Code (Late Code ) <D3iI9 

[0 0 3 4] 3frlt«aJ4 0fc:*5Vv£\ 4 1 i *SJ;0<4 1 

^3 4 i *s£tf3 4 QSr^LTAASiT,Safll«*R i 
isJ:l*Rq 5*JH& 4 2i*5itf4 2 

qtt9SH&#4 1 i*5<fclM 1 Q35»fe-tiT^P*taAS*t 
a-h^K^l ^JK5»PS-rS& 
S^-Cfc^o r;h,e>*JH*4 1 i*3J;tf4 1 q, #JH» 
4 2 i *5 £U*4 2qfcJ:9, &m9*lr<omt»&ftl£t> 

[0 0 3 5] *ifc. 5 1 i *5«kt*5 1 qfcfcffifflBT c/2 
«ltttffl©Jl A/«««W#5R«IE-Code SfJiEgff fa^R 
ifc±VRq**JM-*#Jttk 5 2 i*5<tl^5 2 qfj: 

1 i . 5 1 q. Ig^5 2 iSSjlO'S 2 q (C J; 9 

gfii^-R i *5<t^R q trnvsmm^rMkm-^odet <o 

*BlHffl[^JifflS*t*o mflS#S»S5 2 i . 5 2 q*»fe 
O^Ka3^li. ^IMfWttIilK5 3 i . 5 3 

[0 0 3 6] ffifETc/2ft!tt<ftffi<Z>iiix 
fclttl:W*3RWL-Codei«flBg««-S-R i *5J:t5R q I* 
i»5 5 i *5J:t*5 5 q^c*5V^-c^^^■€ f ^^*»^^^, 
#*l|Ej|**H:*n-F*t*J|t«5 6 i . 5 6 q fciSV^TV 

Stfiagfafl-^R i *5j;tfR q t MfE&im^?UL-Code 
fc©ttH#*W3*t« 0 SaiB^^SS 6 i*5J:^5 6 q 

[0 0 3 7] ^Lt, iP»[U*5 9(C*5VNT. ffilfflSP* 

HJK5 40>mM>hmwsmm»5 so^wj 

W-»dfcriHB6 1 Jt»ff*^j*B6 1 (cj; 5 
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[0 0 3 8] rttlcJctK StRoflr#3^P-CodeJ:9ffi« 
*JtA/««Plctt«J|«5 9<Dffl;£f4^7*<Dft^(£/ < £ 

*rRj(-*J®-r^r fcfcj; 9, ffi^O 5J-*Sr 

P-codeSrgftft-^tc** btl^ffl LfcttlRfc: 

^JgC (E2 4 3 (c-^«|-e^LfcDLLSiJfflIgP5 0- 
S) tt, »at5n = — KRIM«>»^lc:H:»f^bft 

[0 0 3 9] rcoj; 5*-BI2tOlHlI»^J;9|^»|iil»Srfi 1 

m(Di±Lm^fr±T c/2 otv^ r t ffi&m 

ft*5, ^<DMM(OMM^^^X\^ E-Codei:L-CodetCD 
^tffiftl^ 2 T c ^ ^ 

30 [0 0 4 0] ^<D£ 3(-ffl^^tl^CDMA§IIilC^ 
VNT^SjxS^M^MRiaS^ffi^ov^-C. HI 3 0 

It^tSo EI 3 (D (a) tttOffl-fe/H?— ^SrfiSi 
^cot&f^^^-ry a-^^— K mm (b) tt«3a-fe/i^ 

(1) HcaWTV^l ltcgffllSix*^^ h9A*t 

Sfiffi-g-©**s*SttTV^S 0 $<b(c, (2) l^n 

40 CDH-C£>9, (^El (3) 14 a v^n- K«r»«f S»fp 

[00 4 1] «JM-fe^— ^35SH» 

^^5i> 13 (a) l^isJtS^^^^S l 1 t-^-TJ: 
5 Km^^JPSB 3 3 tttt*«F-g-4j«« 2 1 b 
©J^^-r^/WOv-a— Kshort code #0 $rf§££ 

50 [0 0 4 2] El 4 ( 1 ) (C^-T J; 5 # 
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bTRHbfctfrfrfcHMSli;:, a^=i-KJ«*t*0fjaill 
V ^X btltci/B*- h=*~ Kshort code #0 "CfitSfci* 

— Klong code Hi 4- \s a — N — Kshort code#0-Ci£®: 

[00 4 3] wia*!:»W**ja»2 l MfBSM 

W*»JWeS 3 3 36>5><Z>ffi*{Ci 19 Va- h^ — Kshort 
code #0 S9EttlHS!^^^K7-f^2 2 

-Kshort code #0 kmm^mm-^k<D^m^ k ^ti 

AtH|L«2 3<OWA», 0!l;fctfl24<Z> (2) ic^i"*? 
short code #0 CD&X&WtZfrXV^&MM^ ^ Sr^T 

ia^-r^J:5tc, sife^Bs i 4- 2a>e>ogfnn§- 

^fcHSS 2 5 r^-f>y^uy^W; 

[0 0 4 41 ftl^fy/S12|Cal^ n{@(DfflB!S 
2 8-1 — 2 8-n(C®agmjE^^— ^^yKflfR i 

longcode #l-long code mZtl^frk <£>*iH£r k tK 
o v^rz- KtttU^a 3 1 ©ttJAa**;*: ft* o 

— Klong code #kas4#^£;ft,£ 0 wHMJ:?). 

LTV^ £ ir/MDgife^cD a v ? =2 — KdS long cod 

[0 0 4 5] "T i4© (3) K^T* & 
««F-g-»J»6B3 3ttnfflOfflBI*2 8-1-28-nM 

(DifXTMZ&^Xtiffl&iriX^&vis?^-- K (long 
code #1— long code #N) + short code #0 & frl 

^^«WjeB2 5©ttWjttSWU§H*2 6«r^bTtHlB*tt 
»«B2 7tcPPJDStt, ttfeH«M«l&2 7tt#*B»B2 
8-1-28-n rtfc45-*BK* e>ttTV^*t^^i5ffitfi:^^-^ 
£j*j*6 1fc:#U «*W*ii,fcci^-/=i— K^^f5> 

CD£ *BgS^2 8- 1-2 8-nSrfflV^Tgff 



(8) 10-126380 
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tt, MEDLL«0fflIfiB5O-Stt*»f^Rll8fcS*tTV^ 

[004 6] #ffil8»2 8- 1 — 2 
A ( I 0L» k Q/&») tt**tW«*tHHB 2 9-1- 

2 9-n«cA*3*U rr-C*«>|ft#«*»mS*t. 0E 
IftWttU^tttll^tLia^^a— KW»l*J3e*a3 11- 
AtlZthZo 14© (3) tt, ttfttWtt 2 9 - 1 ^ 2 

9 - n CDmtKD-ffl&^LXte K) , rcOgj{C{^m^ff-@ 

^2 9-k©a'*(^tii8<otr— ^ds*>aw*sE*s^T 

10 V^ c a^^n— Kia»IWS#a3 #A**snffi 
W^J»»3 3fcti«r*-.&o ^^£9. iE*«F-SiH» 

S$3 3(;i*5vvt\ HffiS:@x.fctf— ?m*W&-&z>M& 

K te&A <om BB Sr» S i 4: *s "C # fc o ^ ^ =" — K * Stfi 

*r^d5-C^* 0 B*bfcWfcl*3Vvrra\ long code #k 

[0 0 4 7] ^(D<t5t-bT. nffieDffiilSS^ffll^Tite 

«>»&i Jt^<T**^i«JSlJ:ftiar5 £ * #s pjfg £ ft 
£ 0 ft**, ^^^A^V^rffifflS^TV^Sn V^n — 

[0 0 4 8] ±Sfi<Dj;5i-fflrEnffl©ffl§8*2 8 

- 1-2 8-nfcteffl-rs«lt-ettft<, $^(CfffE^ 
jxf K7^;^ 2 2 tftffltt, :©a^3-K©« 
3e*oaSrjlfrr*J:5l-bTt>J:V\ $ 

30 ft*5, ■rs'f K7>f/v^2 2SrfflV>to^3-KO# 

[0 04 9] (Sm^LS) £U:lc J: 5 , WJH*^*— ^ 
»7l, ifE^f^^S 1 2tc*5l^-C*S5£b*:D V-/ 

3— Kiong code #k&m\<^xmffi<D%mmm&?Tt>tiz> 
rttft^o i-ft*>*>. ^fy^s i 3fc*5vvr, mm 

*£*«F*fB1Wffl3 31*. miB*£tk«F#4j««2 1 SrME 
W^bfcn^^a— Klong code #kt iifs©fc#>t£»J 19 
40 ST 5>ixfcVa - h 3— Kshort code Uj id^feftSit 
Sk»#*?(llong code #k+short code #j &ft&.1~Z>& 
5(cfM«lU Wfi^yf K7^;^2 2t£*5V*Tg« 

[0 0 5 0] 3S«»^H:, StiSm-^rkitfkn^r^Kon 

m Mt> \c i o © ^ ^ tt 3&s^ tott a tt-r *> * a* , 

^iSo/cm^-^^ITV^^ 1 1 
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8- i~2 8-n »c:i3^T#'<:*©ra#©j£i£«£rfT* 

So 

[0051] mumMm-^yf-Y^^/v^ 2 2i>^mtt 
^H^ffiii w^j^ e>sfa^o^^*5<t t/*^ ©ess 

10 0 5 21 ittJlE^&fflgB 2 4 ^©ttWfcfcfflMSft!) 

mu2 7Kxt>zfr. ^m^mmnz 71*. tans 2 8 

- 1~2 8-n<D5*>©ttflE&ffl£;ft;fc^*©2£itefB 

ffi|BffittNF-&MfflS3 3 li«lrGttH4l2 8 - 1 ~ 

2 8-n(0 5*>»tdfB^ttJ^^c^^©^:t'&t : S^-7-b- 

code #k+short code Uj &$£±TZ> «fc 5 KfBlffll-f-S. 
itlCi^ £-*BBS£§2 8- 1~2 8 -nti, -fcijv&h, 

[0 0 5 3] #ffi»SS2 8-1-2 8-n*»e>*^^ 
m^$^5 I rt»43±tf Q^OttBf-^iiRAKE 

«S2 9-1 — 2 9-n(cB>iPS^S 0 

1 - 2 9 - n (C*5V^T#^^^«J/*;"rSSfi«*35 s W-# 
S*b. *ME«WBMM»2 OfcAA MfflBfc-fcW** 

2 8-1 — 2 8 - n^h<D^<^\Z.n^ir^m^Wk<D 
7*— ^»RAKE-&J5E*5<tWttlHaJ3 0 (-*5^T@f3£tf> 
««Sr*#S*tTRAKE^Stt, yyT/^f-^f: 

[0 0 5 4] ft£>. ±lE(c*3V^Ttt. *«<OffiH«2 8 
-1 — 2 8-n &iV^aRS»JS^e>© h 7 7>f 

^^/U^2 2 tmiSffiii^2 

fitJlB-^ K7-f 2 2 (Dttl* JiSfJlBR A K E <g7£*5 




^59^1 0-126380 
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BfK©«*«r*J*S*U MIBfflliSi2 8-1-2 8-n 
[0 0 5 5] WBSZZ-fe^*— »fl^ffilcfc&&lHn 

i o o*BW^stto*^ic#»-r*»&tert, 

«*3ft*«>*# v^a«»Sr*- 9^5 ^ £ ft 
£ 0 ^^W-flCol^T, 0 3 CO (b) MIX 

[0056] *-r, 2 Kcfcn^-c, mis** 

^^yl'i: LTffi/HS;h/TV^short code #0 £fflV^ 

*tf»ffl2 3 3&^, i4© (2) (^■r#a»»^5>© 

[0 0 5 7] 2 2M*5Wt\ fltffiB. 51 

«Eii«*(OX*»*rm ^**(D«H|«« k ft o fcS* 

5£<DJ;5l£, *IBi«2 8- 1 — 2 8-ntt^^/vdS» 

<OXTy?S 2 2<Ofttatt % K7^/^2 2^ffl 

30 v^T^TtttotLSr. £ 4: ft So -t~ft*>*>, SatJRLTV^S 

T, ««ift*-fe/^On>2/3--KS:J«lfe5I^S^ * 
<OfflBIHi^?35S*^:fcftSn^^=i — KSrn v^a — 
JtSHHtfEffia 2^*3V^T|ftUlU ^>Kt-/^ny^ 

Srlong code #mt-r5 0 ft43. r^Mllj:, &?iJlcHtr 

^ = — K**Hft«0«*ft*sfe||flStt5(O-e*)SdS, 
40 ffi&LfcJ: 5i^^^K^>f/^ 2 2 ttttiiHdASrilsa 

[0 0 5 8] ±3**c*5V^Ttt, ffflB^^^K^^ 

/v^ 2 2Srfflv^aRny^3- K^ra^SrtrftoTV^ 

(C, «HBl»«(Offi|i«2 8- 1-2 8-n ^afe?iJ(CfflV> 

50 SrfflV^TaaEftttSHTV^5SittSd*e><D h^^-Y 
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AKE^*5<tU^|®gi5 3 0(C#t*&$iX. h^^s^ 
[0 0 5 9] SfeKl. «ft|tbfciB#S«l*^^«>** 

[0 0 6 0] ^<D& ^4fe^S»»d s 
»*<O*JftHcJ:0, WE^ry7 f S2 2T?A>'K*^ 

m-jf-^aj-r^o »B6«f*. 2 3(c*5v^t. 

t;KOD y^^- Klong code #mfc SKaf!^*/!^ 
Va— h=i— Kshort code #j S:«dfeS^:T. HitiESlffi 

V^fcS»»d^6><Dfff-tS:miEfflli«2 8-1-28-n 

«d»e>Offi-g-S:«HB^5'^K7>f/^2 2£rJBVvrae 
bTl^ 0 Z-tO^ytJ-Y? 4fls9 2 2CDU1* 

fc. lttfBRAKE-frj«33J:t«ttWI«3 OKAASih/CV* 
5fc«>* r©RAKE-&J5R*5±t/«BBaJ3 0f£*5VvC. 
«rB«*<OffiBB«2 8-l-2 8-n36»e><DfflAi, f& 
IE^3^K:7>f/W 2 2^fe(Z>ttJAi«rRAKE^-r 

« LfcfftftRAKE^LTgfftS - i & 0 

**5. r^^t, saiB«^tf»^2 3(om^^cs^v^T 

[006 1] W:, ^^s^^S 2 4(cit*. S(rlB*BH* 
2 8-1-2 8-n lZ_s^ Yzt^s^ftiOmfS^^MZ. 
Ml&'t* %>t&W(.ffi-%rlong code #m-t- short code #j Sriry 
m ffiK**:n^;*«tti«B2 4{c<fc 9*ffl$ttfc^ 

±5fcbx. RUNFi^ft^asftja^few^srgwbT^ 

[0 0 6 2] fitf^coi: ^^M— ^5fc<D^ 

>-i/n- K<D*fc£*\ «SfecD*!gaS 2 8- 1-2 8-n 



(10) &ffl¥- 10-126380 
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RAKE-&««rfT5w4:*-e#, 
[0 0 6 3] (tt<D%ft<Z>}gflK) ftK. iH»«A#4>ft 

ffiltt<t¥) fi: *J:5U:bfct>G>"C*> 

r. <D 13 tc^-T-v ^K7>f;^ ttffifBa*S!^ y ^ K 7 
10 wvW2 2rt«C2oR»t5>iXTV^5ia— fllflgO^^^-K 
^^/v^co 5 1 o£^t~ 6o EI£rf8S 
RHu-f-SfcfeK. H5fc*3l^-CH:. *fc««F#^W s 6lf 

1 o ify h-Hftl 00^ KOSSSr^S«F-§-*yiWS 

£ t> CD £ r £ ^R-Cfc 6 C 

[0 0 6 4] IHStCjJoV^T, 7 1-1-7 l-6HV^f 
tih^tniB *R i £fcl*R q Sr* V^/P*— K^S* 
20 ^^/W^— KE]g&, 73-l-73-6S#f^ 
^;VKIIIS7 1-1 — 7 1 -6<0tti*> 4: J: S: 
*J*-*-SJKJMlk 7 6 8 1 Ht#*JM8 7 3-1-7 
3-6<Dffl*S:ap#-t-SJP*|HlJ»-e*>So 7 2te 

ffllEf- V^/W^— KEHS 71-1-71-6 Mis It 5 
^^y^^>f $>^SrWJ»i-S»JWffi, 7 4fi** 
mU7 3- 1-7 3-6 l-S2p@JBE£A;frt-5fcto<£>£ 
3p«ffi«^lHlJ». 7 5l«W^?iJS:Wt6fc^O 

[0 0 6 5] 0*-T£J:5l-. /VK0I» 
30 7 1 - 1 - 7 1 - 6 It, 7 2 **e><Offi||»«'9-|C J; 

±rfS»««*Ampfc^e>«riiStLTv^s 0 *yt. mr 

|B#*P»S7 6-8 1 tt**<OA**H^lcSSB5S^fc* 

-6 0 r<D-ey^K^>f/W^^*5V^Ttt. ffl 

la*^^*— 7WK0I»i3j;T/iP*«{c*3V^T, A^JffiO 
S *tfc ^ v- * Sftlitl^ fc ta Z> T 

40 [0066](D6cD(a) (-SfriESteJtilS^Am p (Dm 

Amp t(Z>BB^iSyo(cajR$ttfc^>f y^-efc!). 
^-Y y ^ttWJfi bfc««»J«lflS 2 0 J: 5 ffiW $tb^> t> 

e^^^-CV^-5 0 9 2. 9 3*5<tt^9 4 ttV^^bt CMO S 
^ ^isIK-CfcO, r^Kg«Ampij:CMO 

J4n— u^/v^b^ ^^Hca»i-5SB^Sr5pJfflb 



(11) 
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[0 0 6 7] rrf, ~(Dfc&m^^*^s<^? 

(Col^T SI 7 Sr#JgLTiftW-f3 0 B 7 {C*5V^-C\ Am 
p»W3«LfcR<Ei«»»t?*9. A^mjEVl £ V2 *s 10 

*t«BAmp»cHJJnStLTV^*. A(rGS4EiMWKAmp 

C 1 (VI -Vb ) +C 2 (V2 -Vb ) +C f (Vout -Vb ) =0 • • • 

(1) o 

rr~t\ ^-A^®JEV1 teXXtVl SrB^O®JEVbS: » (2) =V2 -Vb, V*out=Vout -Vb£-T££. M 

S*t-T5®ffi(cg#^x, v(i) =vi -Vb. v & la (l) *e<fc!9#:<D (2) a*W< rfcas-c*So 

Vout=-((Cl/Cf) V(l) +( C2/Cf) V(2)} • • • (2) o 

20 



*^>?^cu C2. cffcj;r;cMOS^y 

[0 0 6 8] Ifc^ot, %0JHttffil;i*5V*-C\ 



ttJEV i icAA^t^v^C i t^-r — Y^y?* 
>XC f fc(OJfc-C*>5«* (Ci/Cf) Sr* 
*Lfcte<DSn\ «tt*5S<E*Jxfcaj*«£EVout 

[0 0 6 9] ffllE^V^^— KE1» 71-1—71 

- 6 tc*3v^Ti*. maufcia 7 {£*5^ta;*jc^-o 

v^sfc*. -t<om*«jEtt«riE (2) -v(D 

dS|Btt*^fcNF^c*5tt*AA«BER i (tfcttRq) 30 
©ffitt<OKteUfc«EE-R i (Sfctt-Rq) 
yv*— 1-1-7 l-63&»e>a*S*bS 0 

[0 0 7 0] ffir3BfBlffiJ£B 7 2 fcfc, /V KHI 

H71-1-7 l-S\Ztt\*mWftWftttWto\*X. 
#1?" ^/P*— /V K@l» 71-1-71-6 \Z.Wtn htl 

S71-1-7 l-60^>f y^S:«ftBI»bTA^I« 

keik 71-1-71-6 Jcttlt«W-&*yO© 1 40 

[0 0 7 1] fffl5^^^^^-/P KEIK 71-1-7 
1-6 3&»fe<oaA*st^JxA***t5*J|C»7 3-1 
-73-611 13— O«U«Sr*i-S2ffl<0^^^u^ 
1M§J&MUX 1 *5<tt/MUX 2 (C<t 9 ^JSK^^Tl^So 
EI6<D (b) (cro^/^^w^1MeIKMUX<Ofl!jsKSr 
roBtCiSV^T, 9 5(iCMOS-<>^— 9 
6*5J:Uf9 7liCMOS h7^5 r>3^- h"Cfo 
So s i ^*Jfflift-^A^^-efct). A^Wtcli 50 



5 ^or<D■^/^^>^v-^1^|fiIKMUX35S-&*i^TV^S* 
^35 7 3 - i (ci*M£i-5tr^ h^r-^^^ti^o 

*fc. Inl *5<fctHn2 fcfcgS 1 *5 Jztfjg 2 ^ffif, Ou 

-g-sis&s r i j m o££tm 

yi/ 3 y^-h9 6#SH, 9 7##W»i:*»K Ml 
(DAjjffi^FInl ^feOAAW^Sffl^SST-Out Mtti;*Ji* 
tt5 0 Si^ TOJ (n — W</V) cDttt-H 

hy jxv-a h 9 6fc#mm, 9 7#8it 

#2 0A*«mn2 *^©AMWlfJ**F0u 

[0 0 7 2] MS* bfc J: 5 fc***SB 73-1-73- 
6(C(i, Ji^Lfc^/^^W^^-IUB&MUX^MUX 1 
tMUX 2(D2o|SitibttT*5l9 x llO^f/l/^ 
1MUS&MUX 1 cOttJ^t^*ffgp 7 3 - i <DH W^, ^ 
2<Z>^/W^l^^lMlIB6MUX2<OW*tt**taiJ7 3- 
i <£>Lf±W£ $tLTV^^ 0 ^1 ^>^/W^^l/^iMHlf&M 
UX 1 1 ©AAWS^Inl tctt^-TSI?-^^/^— 
/WKIUS&7 1 - i *»e><0Hi*«EV i , S2<OA*K 
In2 ^tt*WB»P«ffi**@*7 4^foAAS*t*ai|l 
OffV r d5fpiD$tLTV^-6 0 — ^2<D^/V s f"^U^ 
IMhIKMUX 2<D^A^ffi^-Inl *3j:OTn2 {^tt, ffiffE 
»1C0^/w^u^1MhI»MUX 1 irttiSfroBIWOA* 
«£E*spp/l0Stbrv^5 o i-*te*>, » 1 ©A^iB^-Inl 
(C»iS!p«JEV r 355. ^ 2 ©A*«S J f'In2 (-(^ 

v^/p^— /WKIUK7 i - i <omt>m&v i asHMmsjh, 

TV^S 0 

[0 0 7 3] Lfc^oT, ®Jffl)ffi^{cR]AD^^-5ffim^F 
-§-<Z>S*lS'*"Str^ hS i (OffidS r l j (Dbtte^ MUX 

i ^ e> ^(Dm^uKM^-r z> n-^y/^—/^ kek 7 

1 - i ^e><OA*«ffiSrffiAU MUX2l«©tUAL 
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— try ro J <Oi:^«, M 

ux 1 t^oai^H{csv®ffi^[H]es7 4^e>cos^ 

®JEVr£ttWU MUX 2\*%:(Dm£tHz.Ml&'tZ>y~ 
y^wi/K@K7 1 - i ^^OA^mjBESrffl^-r^ 

[0 0 7 4] (c) lc£2PttEX£[BlB (Vref 

) 7 4<0«J«Sr*"fo r<0Bfc:*3Vv{\ 9 2, 9 3*5 
<tl5 9 4tt«trEH6 (a) \C7jk LfcKl£*»<BS Am p 
*5Jt51>«>l:ia«l<OCMOS>f *EH». Rl*5£ 

2 tt^^f Vf&jmESfci, C g liWtffl^rt/^> 
^-efo^o 8 2B:«SEVd d fcW1E#CMOS>r 

lss<—9 9 2 — 9 4*5«fcl«fflR;R 1 £<DMl£*f ASitfc 
^yftiS>!), miE«RfHff«B2 0(cJ:Q«affi|fil$ 

tt**^^fflAWE3&SiR*-t-*t><0-e*>>?v &CMO 
S-f 9 2-94 <DlMirc>15te«fc J: 5 IMOS 

BV r =tSl£EV d d/2 = V b i: ShTV^ 0 Lfc 
dSoT, 8aiB*j»aB7 3-l — 7 3-6<OHttl**ft:tt 
Lm^l3&»e>Sfp«EEV^^sai*$4^TV^S»^tt % ffj 
IB (2) ^(C*5tt6A^®JEV (i) tt0fcjfe5 o 
[0 0 7 51 Sffl5^©35 73-1-73-3 Mtt^M 

5 0 6fc*5V*"C, #3IJ|gi$7 3- 1-7 3-3 

^^OA^®JE(c^^ttmi"6 A^^-T^iX^ ^ 
C2, C3*3j:^C4<0*:#Stt. 7>f— F>*^*ir 
/*S^>\xC f (01/30*t SixTV^Sfc** Sir 
Jfcbfc (2) 5fcJ:9. #*»a573-l-73-3*»fo 

©a^flfficojft© 1/3 $ sr^rt* *«ff* s a* s 

;V^^A^lff R i (Rq) ^-OgfiTfc^o 
[0 0 7 61 JP*»7 8fctt*#«S7 3-4 — 7 

3-6<OHU*dSAAS*tT*3 9. ffiffi<£>4§£*£ 1^111 

**5, r<D«BE<ZMSttttR i (Rq) i ^—<£> (O t ft 
5o ^oajHB7 6tJPj|*7 8<Dffl*^J|t«8 0K 
A^£*l6o roJP»S8 OlcasitSAA^ir 
^C5*5j;r;C60fflij:t K'<3/^ 
^>-^C f <Offi^l/2 $^T*5*9, Bt*nflt«8 0 3&» 

12*0*^7 8 <oaW}tf> 1/2 £<Dn&<Dft\<Dm& 
3&sa^lS^5 0 ^<D®jEl3:R i (Rq) £i5?6Dffi£fe§r^f 

[0 0 7 71 ffllEHUf SB 73-1-73-3 «C*5 

tt3MUX2<£>ffi^ (LfflA) (UDj|*7 7fcAA* 

i-««E*ffl**ixS 0 tmsmU7 3-4-7 




0-126380 
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**S*r*U Ri (Rq) fcB-©«ttS:#t4tE 

[0 0 7 81 ^115*0^8 0s 7 7*3<fcl/7 9<Offl^li 
2PJH&8 1 (-A^^tb^c roiP»^8 1 {c^oit^fitflB 

7 <D*# $ >f — V< y 9 '*is# is* C f ©^c# 
£tmv< S*tT*5 9. WB!nilH»7 7*5<fctf7 

9/>^©A^I-»i£tSAA^t^^^C8^J:t; 
C 9(D^ SttC f /2 £ £;h/CV*Sfc:«K KAPftSIS 
10 l^fott. ffilBAlJMK8 0©a*«ffifcmiE»J*#7 7 
OW^miEcO 1/2 (Offlffi £ M!SaP#S 7 9 CDW^mjEE 
co 1 / 2 (7)lff £ (Ofpco«E <Dmzttfe1rZ>nEE&tii 

ft, tt»WF**J««7 5*»foU***tS*fc««F^*?0^ 
felt 6 ri j *«j»SttS*^^*— /i^KE»7 1 - 
l-71-6oa^^?pi:, tt«W-§-*?!l{c*5tt 5 

roj *m&£hzm£><D$Qk<D^<omEE. 
mn-^mm t (o^mmmt^ r ^ ^ ft 
[0 0 7 9] ft4o\ mmm^s o\z^xAt)m&<D 

20 %U<Dl/2<Dnm&tti?)£thZ>£ 5(- U IME*D*»8 
1«C*5V^TJP»«7 7*5J:T77 9d*e>©m^ttJEE©l/ 

[0080] ~<D£?icisXj)m$£8 l^hmmm^m 

[0 0 8 11 rco-ey^K^^/i-^icJ;^^ ftrfB^^ 

40 [0 0 8 2] ft*5. ±iELfc|I^SO^ffi{C^5V^T^*QP 
ttt-PSe>tt^r t^ft<. BPSK/^l^M?r 

[0 0 8 3] 

50 5 y^n^^- KOW^Srfi'ftoTV^S^-C ift 



(13) 
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m^m±/^- ft K?^t *fc, mm 

y<9t(Du >Jf^— Y(D$4 % y^Bito — K<D 
[0 0 8 4] $?>(C^fe, fflM^J££1g§fc{@l£l*TR 
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